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Purpose: To compare the effect of topical 0.1% indomethacin solu-

tion versus 0.1% fluorometholon acetate in the early postoperative

period after LASEK treatment.

Methods: One hundred thirty-five patients undergoing LASEK,

having been randomized in a double-masked manner into 2 groups (1

receiving indomethacin and 1 fluorometholon), were evaluated 2–4

days before and 4 days after treatment. We examined corneal fluores-

cein staining and corneal esthesiometry; the level of pain experienced

was reported by the patient on a visual pain scale. In addition, haze

was evaluated at 14 ± 1 weeks after surgery.

Results: The pain level and corneal fluorescein staining were sig-

nificantly less in the indomethacin group. Corneal esthesiometry was

reduced to the same extent in the 2 groups. There were no statistically

significant differences in haze presentation between the 2 groups.

Conclusion: Our study highlights the efficacy of indomethacin so-

lution compared with fluorometholon as a pain reducer after LASEK

treatment and suggests that indomethacin is associated with a faster

epithelial healing process.
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Laser subepithelial keratomileusis (LASEK) is a relatively

new refractive surgical technique that purportedly com-

bines the advantages of laser in-situ keratomileusis (LASIK)

and photorefractive keratectomy (PRK). An epithelial flap is

created after application of a 15–20% ethanol solution to the

cornea to loosen the anchoring structures of the epithelium,

and repositioned after the anterior stromal ablation, so the stro-

mal wound is covered immediately after surgery. According to

some authors this results in substantially less pain and faster

rehabilitation than PRK. As in PRK, because the procedure is

performed on the anterior cornea, there are virtually no flap- or

interface-related complications, but it is important that alcohol

exposure lasts no more than 30 seconds, as a longer exposure

time seems to be related to a significant increase in epithelial

cell death.1–4

The efficacy of topical indomethacin 0.1% solution and

0.1% fluorometholon acetate after PRK and LASIK has exten-

sively been described.5,6

The aim of our study is to compare the effect of indo-

methacin and fluorometholon on epithelial healing and pain

control following LASEK.

MATERIAL AND METHODS
Between March 2002 and October 2002, 204 consecu-

tive patients undergoing LASEK came under our observation

at Microchirurgi Al Eye Clinic (Alessandria, Italy).

Inclusion criteria were:

1. Age between 24 and 40 years

2. Refractive error between −2 and −6.50 D (spherical equiva-

lent)

3. Schirmer 1 test � 15 mm

4. Fluorescein clearance test (standardized visual scale < 3)7,8

5. Corneal fluorescein staining score equal to 0

6. Corneal esthesiometry � 5 (Cochet Bonnet esthesiometer)

Schirmer Test
Without previously instilling anesthetic drops, Schirmer

paper test strips (Alcon Laboratories, Fort Worth, TX) were

placed over the lid margin at the junction of the lateral and

middle thirds of the lower eyelid for 5 minutes. The millime-

ters of strip wetting were measured and recorded.

Standardized Visual Scale Test (SVST)
Tear fluorescein clearance was evaluated by using the

standardized visual scale test.7,8
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The standardized visual scale has a score ranging from 0

to 6. The score of 3, corresponding to the fluorophotometric

value of 274 fluorescein units/µL, represents the threshold be-

tween normality and abnormality.

Briefly, the color of the tear meniscus in the lateral third

of the lower lid was visually compared with one of the colors of

the standardized visual scale.

If the color of the tear meniscus was judged to be be-

tween 2 of the 6 standard scale colors, then the score was

graded between these two standard colors. For example, if the

color was stronger than 2 but weaker than 3, it would be graded

2.5.7,8

All the patients enrolled in this study should have a

SVST score < 3.

Corneal Fluorescein Staining
The ocular surface was examined with a biomicroscope

and the ×10 objective under blue-light illumination 2 minutes

after fluorescein instillation into the tear film. The intensity of

corneal fluorescein staining was recorded as previously de-

scribed7,8 in each of 4 quadrants on the cornea—temporal, na-

sal, superior, and inferior—using a standardized 4-point scale

(0 = none; 1 = mild; 2 = moderate; 3 = severe). The range of

staining scores was from 0 to 12 (Fig. 1).

Cornea Sensitivity
Cornea sensitivity was assessed with the Cochet-Bonnet

esthesiometer (Luneau Ophtalmologie, Chartres Cedex,

France).7,8 The stimulus from the Cochet Bonnet consists of a

nylon filament that can be varied in length from 0 to 6 cm. The

procedure for measuring ocular surface sensitivity was as fol-

lows: under visual control, the nylon filament of the Cochet

Bonnet instrument was approached smoothly and perpendicu-

larly toward the center of the cornea. Contact was detected by

the slightest bend of the nylon; sensitivity was taken as the

length of the filament that gave a 50% positive response from

a minimum of 4 stimulus applications. Subject reliability was

tested by bringing the filament close to the cornea without ac-

tually touching.

Each of these above-mentioned tests was performed 2–4

days before surgery (T0).

Postoperative examination (corneal esthesiometry, cor-

neal fluorescein staining, pain evaluation) was done by

masked observers at postoperative day 4 (T1).

Postoperative pain level was assessed by the patient at

postoperative day 4 using a “visual pain scale” (VPS) with val-

ues ranging from 0 to 10 (0 = no pain; 10 = most severe pain

imaginable; Fig. 2). Each patient was asked to summarize the

pain experienced from surgery up to the moment of the test.

Furthermore, haze was evaluated at 14 ± 1 weeks (T2)

after LASEK following Fantes’ classification.9

SURGERY PROCEDURE
The eye to be operated on received 2 drops of propacaine

hydrochloride 0.5%. Preincision of the corneal epithelium was

performed with a special microtrephine with a 9.0-mm diam-

eter, 70 µm deep calibrated blade. An alcohol solution cone

with a 9-mm diameter was placed on the eye. Then 0.1 mL of

a 15% ethanol–sterile water solution was instilled inside the

alcohol solution cone and left for 20 seconds. The area was

washed with balanced salt solution. A thin abrasion of 0.75

mm was made on the paracentral corneal epithelium, from 8 to

11 o’clock. The epithelium was gently dissected with a

Vinciguerra/Carones spatula, and the epithelial flaps obtained

were folded nasally and temporally. Photoablation was per-

formed using a Laserscan 2000 (Lasersight, Orlando, FL).

This machine uses a galvanometric scanning delivery system

(flying spot) with repetition rate 100 Hz, fluence 160 mJ/cm2,

and beam diameter 1 mm.

Six-millimeter optical zones and 9-mm transition zones

were usually obtained.

After the refractive laser ablation, the epithelial flaps

were gently repositioned with the above-mentioned spatula

with the margins overlapped.

Finally a protective soft contact lens −0.50 sf refractive

power was placed (Acuvue, Johnson & Johnson).

Patients were randomly assigned in a double-masked

manner to receive after LASEK a topical treatment of either

0.1% indomethacin solution (Indocollirio, Bausch & Lomb

FIGURE 1. Corneal fluorescein staining. The cornea was sche-
matically divided into 4 sectors, and a score ranging from 0 to
3 was assigned to each sector. The total score for each cornea
ranged from 0 to 12.

FIGURE 2. Analogue visual pain scale. At T1 (postoperative day
4) all the subjects enrolled in the study were asked to mark a
number on the pain scale shown below representing the av-
erage level of pain from LASEK to the moment of the test.
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Fidia Oftal, Catania, Italy) with thimerosal 0.5 mg as preser-

vative or 0.1% fluorometholon acetate (Flarex, Alcon, Milano,

Italy) with benzalkonium chloride 0.01% as preservative.

These drugs were applied 4 times a day for 4 days. The test eye

drops (0.1% indomethacin solution and fluorometholon 0.1%

acetate) were identical to the commercial drugs available in

Italy, except for the removal of all identifying labels and the

reconditioning of the drugs in identical individual vials. This

resulted in clear, indistinguishable solutions for the 2 treat-

ments. Test drops were identified by the clinical trial registra-

tion number and the randomization number only. Topical eye

drops for all patients included preservative-free 0.3% netilmi-

cin (Nettacin preservatives free, Sifi, Catania, Italy) and pre-

servative-free 0.2% hyaluronic acid (HY-DROP, Bausch &

Lomb Fidia Oftal, Catania, Italy) 4 times a day. In addition,

patients were prescribed paracetamol (500 mg)–codeine (30

mg) sachets (Tachidol, Angelini, Roma, Italy) once a day.

The medication for both groups included the use, for 4

days, of soft contact lenses −0.50 sf refractive power (Acuvue,

Johnson & Johnson).

For statistical purposes we considered only 1 eye, ran-

domly chosen, for each patient.

With Excel 2002 (Microsoft), random numbers (0–1)

were assigned to each patient; 2 groups were obtained in this

way.

Data distribution was evaluated. For normally distrib-

uted data, parametric tests were used; otherwise nonparametric

tests were used (GraphPad Prism 2.0 Software).

RESULTS
Out of 204 patients, 161 matched inclusion criteria and

were enrolled in our study.

During the study 12 patients were excluded because of

accidental contact lens removal and another 14 patients be-

cause of low compliance with other instructions (not taking

medications as prescribed). Patients excluded from the study

were equally distributed between the 2 groups.

A total of 135 patients were considered for statistical

analysis.

Patient demographics are detailed in Table 1.

Age and degree of preoperative refractive error in the

eye that was operated on was not significantly different in the

2 treatment groups (2-tailed t test; P not significant).

Differences in corneal fluorescein staining (Mann-

Whitney U = 447; P < 0.0001) and pain level (Mann Whitney

U = 198; P < 0.0001) were statistically significant between the

2 groups (Table 2).

Differences in corneal sensitivity and in corneal haze be-

tween the two groups at T0 and T1 were not statistically sig-

nificant (Mann-Whitney U test; P not significant)

DISCUSSION
LASEK is a relatively new technique to reduce refrac-

tive error. According to some authors it causes less postopera-

tive pain and haze and results in a shorter visual recovery time

than PRK, though according to others the differences are not

significant.1,10,11

In the early postoperative time after PRK and LASEK, it

is common practice to use steroid and nonsteroidal antiinflam-

matory drug (NSAID) eye drops either in association or inde-

pendently.

NSAIDs inhibit cyclooxygenase activity, thereby pre-

venting endoperoxide and prostaglandin formation.12,13 Pros-

taglandins are produced in the cornea by the epithelium and the

stroma. They are known to increase the sensitivity of pain re-

ceptors. Many studies demonstrated the efficacy of topical

NSAIDs to reduce corneal pain. In particular, the corneal an-

algesic action of indomethacin has been extensively de-

scribed.14

The effect of topical steroids for the modulation of post-

operative inflammation has been largely investigated, and

their role on wound healing and reduction of anterior stromal

haze and regression of the refractive effect remains controver-

sial. Some authors demonstrated that corticosteroids have no

significant long-term effect on corneal haze or visual outcome

after PRK.15–18 Other studies have demonstrated that steroids

TABLE 1. Patient Demographics

NSAIDs Group Steroid Group

N 69 66

Age 29.2 ± 3.4 28.7 ± 3.5

Refractive error (D) −3.1 ± 1.8 −3.0 ± 1.9

Mean ± SD. Refractive errors are expressed as spherical equivalent.

TABLE 2. Pain Level, Corneal Fluorescein Staining, and
Cochet Bonnet Esthesiometry in the 2 Groups Before (T0)
and After (T1, postoperative day 4) LASEK

T0 T1*

Corneal fl. staining, steroid group 0 4.07 ± 2.75

Corneal fl. staining, NSAIDs group 0 1.42 ± 1.27

Pain level, steroid group 0 6.03 ± 1.48

Pain level, NSAIDs group 0 2.12 ± 2.02

Cochet Bonnet esthesiometry,
steroid group 5.97 ± 0.13 4.96 ± 0.85

Cochet Bonnet esthesiometry,
NSAIDs group 5.94 ± 0.22 4.54 ± 0.66

Haze in NSAIDs group 0 0.40 ± 0.19

Haze in steroid group 0 0.39 ± 0.21

Mean ± SD. Fl., fluorescein.
*The time T1 for haze rows is 14 ± 1 weeks.
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were effective in limiting haze and myopic regression after

PRK, particularly after higher myopic corrections.19–22

Patients enrolled in our study occasionally presented

mild haze, and no differences in the 2 treatment groups were

observed. This is not surprising considering the low mean re-

fractive error.

NSAIDs and steroid eye drops have been extensively

evaluated and compared after PRK, though there is still not

much literature following LASEK.

This prospective randomized, double-masked study

compares indomethacin 0.1% solution with 0.1% fluoro-

metholon in the early postoperative period following LASEK.

No significant differences in corneal sensitivity and in

haze were observed between the 2 groups.

In conclusion, indomethacin is much more effective than

fluorometholon in reducing postoperative pain and resulted in

earlier epithelial recovery.
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